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(3) KmR^m&iEm&yanvwkm.'fim 

&'#2^%tfh*tzte^mn*"x*M%L%frh#fc2 j £z>z-tK£ <9 mmitx$> %>&w. 
itmzm&xm (r) , mtmwfc* 3 00-50 o^T^^LT^tir.iE^^#^xfs 

[ 0 0 3 3 ] 

4-f, *itfeiw«t*xs (r) i:o^t, *itfettx &mm*x'*mfri&zmm lx± 
mm.<Dm t^a-ft* ^^c-^jw v > #• > & x & 3 / 1 ; ^ h & 1 1 * < # 

[0 0 3 4 ] 

> 1. 2 -tju/'j 7 h ;kz>N i S 04*^fStM n S 0 4 *«Ffftt C o S 0 4 ^:^7&^S# 
v§fi£> 4. 8 y h JK??N a 0 H**?fc, & «t . 8« VJ f h/l'CNH,* 

ift*, 0. MV/m i n©iSflE-CSJ£fllKrai*t«#&Lfco 

«*IE||fS!&SofflB£^J: $ - y ;H3 «fc tfv > # > £ 1 : 1 ^Jt^Hi"* & 

t4^«OXSli^^- L£ 0 13 2 3 <7) (a) t$ s \ Ni : Mn = 1 . 02 : 0 . 

9 S<vm&, M2 3<D (b) * S N i : Mn = 1 . 005:0. 99 5^T*4 0 ifc 

n = 1 . 0 2:0. 9 8 CO i> <F> izitm L N i :Mn=l. 005:0. 99 5<Dt><V<Dj5 

>Ji^r< kWvX&.^teb*ffl— X-g.%UX%&^ 0 &U£& «fc ^XlHEIilT^ - > 
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[ 0 0 3 5 ] 

^7K^(5^TL> ftffl^-5et &&iajg-C&& t ^Sffi^fj, 3 0 0 - 5 0 Ott* 

&<ni)m & l^o 5 o ox>*ml & tmmfovmBm^ti^&v&g&tzsb, vrv&tet 

[ 0 0 3 6 ] 

*<i^Sr^fi£-r^>o £eoi §^'J mMt&Vst LTIi, StRy 9 A J: tf/ £ >fc «t 

* a sr m v z-fi&mm ■*?*>*><> - ? ^ v > *' yw^y acmtm * itmit® t 

[0 0 3 7 ] 

9 t-r*iEfiifs«&K<^*ari£^jc&UTS#-r4 v Ljf «t v>*< % li, ni, Mn^ii^co^ 

i / (Ni+Mn+Co) = 1 ^Mfcl" J: ? Kil^l" £ ©j6«3g!jBft|-C*4 0 
[0 0 3 8 ] 

its.is&mnK.&z.zizv rf%)-%m&mimb k^a^t ^im&frh, 900-12 

^it, 1112 5KL i N i 1/z Mn x/2 0zO«S*ia*m:i3teiit«^i&*^L7to HI 2 
5 <0 ( a ) fi 7 5 0 *C L 125^) (b) li i 0 0 0 Vi?Ml& L X 

«Ua«T/<*'->-C**o ifc, B9 2 6<7) (a) it 7 5 0 'CTi&Jjfc LfcH-giN H260 (b 
) iilOO 0t:-e^fig L^^^l*-7t*l, 0 02 5*^^182 6 

m&x aifj ? )um$ib i>\z i o o oxztiti&otiiwtfr* l^cl t 0 ■M^mb 

[0 0 3 9 ] 

#J^±o#SM^<7X#oilM. *3«fcO f 5 , C/^^±<7)^*P5lJSPTl l .^«r : ff -5 
*y<DWtfmik, 2) - y 't-ju* «fc tf~?yifyym<D 1 : 1 ifc^flfftr y -7\ 

3 ) m®.xmxv>&mm& «t ^^*fT ^ o 

[0 0 4 0 ] 
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[0 0 4 1 ] 

■f-^A, v^n^A, -7 h 'J 9 A£ J: £M y fJHf *7 A&ir^&lf bH2>o T 5 ~ 

^a* v-y^^^t^mm^M<Dmu^^m\ir^tmmKmmti^^m±-r 
&o «rat^x« (t) fecto 5 <>f) -e#f,tL7t:striE#**.m'fk , ;f-^ Aiiig 

[ 0 0 4 2 ] 

A'tHo £fc> ^^*5/^A*«Jjpi-* d t-CjESfi&*&H<7)m^-<£«M4**?j 1 - 2#rlR] 

0 5-2 0 JS^-960l6H-C*40*«#*!l-C*4o 0. 0 5 Jg^%*iKTNi3E#fc8&*7WI 
[0 0 4 3 ] 

(4) ^m»®-^mr& 

a * 'J * a & ^osmit^ ^ 7. * -$t> ®Hb^ * > ta mmm&.&mmm > * o* k # 

£ Tt: J±*|& W £ « * to * v>*6 H -eft iSE K. Ltfflv^it £ & e 
m^JO^iPSfi, JfirfcRsestifcuj^ l - 5 Oltft^JfS L < > tCl-3 0ii% 
[0 0 4 4 ] 

&2> 0 fl!)*.fi\ *"'Jxf tK'J -7*0 t; *'Jf h77J^nxf V> (PTFE 

) > >KV 7 y-fbtf— "J 7*y (PVDF) , f h57Jl/*Dif l/^-A + t7>l/*nif 
r h77^DXfl/^-A^7^D7'Dei/^iM (FEP) 
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> f h 7 7 Jl-^ Dif !/ > - 7 n 7 Jl/ t'-;VX - f JV^l^ft (PFA) > 
7 y-fkfcf - "J f>-A^f7 n7n tf l^&Jr^-ft, "7 y-fkfcT^.'; v*V - 9 a n h g 
7;i/^-n^f-V->*fi^#, x.'f-vy-T h 77 frlr u jcf- V- ^^Jr^'ft (E T F E#Iit 
) » * pd nx-f-l^ (PCTFE) , 7 y ~ r*> — ? 7 A/3: 
D7"D tT Uy 7*nt'l/>-f h77^^Difl/>^l^#, xf V>-^u 
n h V 7)KDxf (ECTFE) > 7Mtfxijf >-a^7)V*ut" 
Df h 7 7 0 Xf 1/ V|t J; 0=7 yffclfxiij 7= > - ^~ 7 H p< f- 

ZV>%fr-?Mi>1ftt Lv>oi4#i; 7 -^fk^^ , ;T f > (PVDF) *j J: 'J r h 
77)^nxf i/> (PTFE) -e&&o 
[0 0 4 5 ] 

t;u5-7^> f-^ y, U^^^^te^x/ikM* £<nm, tjus xy a^t- > v^m<n 

$m^-*-^y> -vt-k, *?y&&^ii®.*&mz^t:m&fo%:t°i i m^&zktfx~ 

§ & o 

LT (is W?l!i^^»K*^T»ffl SftT^fc t^4ot J: < „ Wx.MT$S* 7^VA, -> 
/M&tf htl&o mZli, #KRgje3*tfc^3& s > 1 - 5 0 0 fxm<D4i<Vl)m* L<m^hfL 
[0 0 4 6 ] 

> £3RU Mib^tK £JS£§te*3<fc tf#*ft43^fl:-frfcfc*\ 'Jf^A^t 

* £ ta & ^ # ^m.m -cffi^ icm^-a- ^ x m ^ & c t &x ^ & 0 

'J^7^^t LTIi, L i - A 1 L i - A 1 -Mn&&&, Li-Al-M 

gMM, Li-AI-SnM, Li-AI-In^, L i-AI-Cd^i 
, L i - A 1 - T e L i - G a3v£*^> L i -C d3v£^, L i — I n^^, 

L i - P b&&&. L i — B i ^^-teteXlfL i -M g3^&& ¥tf$>\fhtlh» 

[0 0 4 7 ] 

J*3ltfi*mfc^ 0. B, P, N, S > Si Ci3j:tfB4C*f 

[0 0 4 8 ] 
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, 9kmm& «t V s -? y is y mm a »f & *l * . 

[0 0 4 9 ] 

fiO. 5-30 ^m-e*^>o Jt^ffiUfi 1 - 1 0m2/gT*&;i>?)7}^? $ L^o IS 
Afft£±tiU ^^yA^¥ffi^WRS (d 0 0 2) #3 . 3 5 - 3. 4 0 AT- c ^fa^g, 
-f-<D-X&$ (LC) riM 0 0 A&JKOJM&jWi LA»o 
fcS&WKJS^TJi. lEtti&MfcL i 3 L i L*v»*fi*r 

i (^IWl OOll^^L, 0. 0 1 - 1 0&m$mm <VL \ *^Z*£X& < 
[ 0 0 5 0 ] 

L i £ K >9 "TtU* J: 
[0 0 5 1 ] 

, ffiL 0^»J I* , 5W#ifiJ£a« 3 0 0tJJlJ:«))K';v-t*4. 00 x. f±\ aK 'Jxfl/ 
> % tK'J^oiiV^^ *Ufh77^nif U> (PTFE) ^ ^'J77 <b tf — 'Jf > 
(PVDF) , ^-^1^ y-f?V^yrSb>, f >5 7;V^oxf i/>-A^t7jV^-D^n 
t'V'V^lM (FEP) . r h 5 7;^ Dxf n 7 ;u tf — ji/ - 

•r^*fi^-# (PFA) , 7Httx'Jf>-A^7j^n7nt:'k>M^ 7 y 

(ETFEii) , #'J^DUh'j7Hnxf-PV (P C TF E) > 7 vik 
\£~<)Ty -s<y ? 7 )i<*xi7°u\dV y^m-frfo, 7nt'V^-f h 7 7^axfv> 
&ffi-£"f*\ xf^-^DDbiJ7HDXfV>^fl; (ECTFE) > 7vffctf- 

1; ^y.^^+f-^jp^ d^d tf v->-r h 77Hnxf v ygtM-nfote-Z x/y ^ -fb — 
4:ti 5 TS4, cfc W£L<fi, 7s<f-vy?9 yxyn'A, «K y 7 yfktf- y 
[ 0 0 5 2 ] 

SpK >isJ:TO^*^^, > uxm<D&mK%-tfy, x?y)K 

^Ttfi^-e^kaL/tr'fco, A 1 -C d^4WJBv>t>*i4 e flii ^:JiSH^*«ff 

KlRjg**t4rv>*t, 1 - 5 0 0 // m«^W $ L < /flv> <b*i*o 
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[0 0 5 3 ] 

[0 0 5 4 ] 

f5rv^$£Bi-e*,SCl t^II L < , fJnJx.f*\ 0. 1 ~ 1 ft mX& & i L ^ c -feA V 

-?<7>mfrte. -^ittKfi, 1 0 ~ 3 0 0 fx mtfftt L< ffl^<b*t£ 0 ifc, S?Lsp»i, 

m^^^^ >c7)Mii'tet^^^IiJ±l-|SCT^^?ti*^, 3 0 - 8 0 

[0 0 5 5 ] 

*m k & \i & ft&nM-mi* , mm t^<^mm K-mm l tz ?• v t * £ *lt 

[0 0 5 6 ] 

#Mc*flfcfcfl§v»* Ji^-r;i/tcji, tfl&tf. ^f- 1^ ^ i> (EC) > -fu\£v> 

1j-tf*-h (PC) > V y ij - jK* - h (BC) is J: ^ V> # - h (V 

C) fcfoSMK*-**- K h (DM C) % yxf^*-#*-b 

(DEC) > o.^-;v^^-;V*-jK^- h (EMC) £ «fc Wfu M )V% - - h (DP 
C) ^BM^JW (MF) , ftK;tf^ (MA) , 

(MP) ^iaVDVf^VBKa.^-^ (MA) * ^oBiifiK* r 
y-yj-ayfhy (GBL) ^ f <nWfc* )^yWt^^T Ftf&lf h *Li>o 
SRtt* - - h t LT ti E C , PC, V C ^ t» i L < > JW#> 

f^tUTIiGBLftf^jfff L<, *5|«*-sK*- h t LTfiDMC^ DEC> 

iU>« IJ&lttii^*^^>S?^^-r;m^*ffl:^^0 3 0 %J£TF> =t «9 ftf 4 L < tt 2 0 % 
[0 0 5 7 ] 

£ *t^ojg«EHi§»-r4 'Jf-^AjtBt LTIi, Wittf L i C 1 0<> L i BF 4 , LiP 
F 6 > LiAIClo LiSbF,, L i SCN, L iCF,S0 3 , LiCF 3 C0 2 , L 
i (CF,S0,) LiAsFe, LiN (CF 3 S0 2 ) 2 , LiBuCl 10 , iSMfUftH 
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F 3 S 0 2 ) (C 2 F s S 0 2 ) > L iN (C F 3 S 0 2 ) 2 , LiN (C 2 F 5 S 0 2 ) 2 , LiN 

(cf,so 2 ) (c 4 f,so 2 ) Kt'^jz b*m*$>if2>z.tfrx^& 0 ztihte, itm 

[0 0 5 8 ] 

h£4>£< t VWbtiih LTL i PFsS-^trm^-C^&o G 

BLtiiHt LT-grtp*»«EtJ9Fi L<> fi> V C ft t'comuM *%L%m\\ 

U 'Jf-^A^t LTL i PF.MOL i BF t tL i N (C 2 F 5 S0 2 ) 
^ *> £ S L^o 

, #KBt5eS*lfc^7^ 0. 2-r2mo l/'Jn^f iL^ 0 #i:> 0. 5-1. 5 
[0 0 5 9 ] 

l mmim. »vr>itm. w&mtiLbzifi* onbtix^z 

o *^T»b, L i « S i 0«> L i 4 S i 0,-L i I-L i OH, xLi,P0 4 - ( 1 - x 
) L i,S i0 4 , L i 2 S i S,> Li 3 PO«-Li 2 S-SiS 2 , flfc-fk'J :"ft-fr*4 

h\ ^'J*^7r-t*>, ^'JTy'Jy^, ^ijxfk>^;v7^ h\ # y tf ~ )V T )\> 
[0 0 6 0 ] 

IMtHtli, v-hM, RffiSK fi¥I> MM^t'^r 

ti, — teftSft^ft^rffli/** £ tfrX*% &o CTx.(f > i;,t-^ n - ju&, ^"-Y p ^ h n - ;u 
7*u- ±-4 7&, ^^^h;v-->'3>fe, ^7t7ft, /^-tt, 

<)7*v- K&> 7&is Ji^x^t; >tfe*«ffi L^^o 

[0 0 6 1 ] 
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[0 0 6 2 ] 

4fc> jfeaflr^ftJiatt-cbM^-cb^ h 9^ :/-cfc J:w. -e?)t£M?>Jp#., SSfcJ: 
fc#3l"(\ 1 - 2 0 0 0 ,/ m*<#fc#4 Lv^ 0 

S&ii 8 0 - 3 5 0 t:<7)$EfflW4 L < > #fc 1 0 0 - 2 5 0 < C<7)«EH^ S 4?4 L</> 0 « 
to:£#<7) 2 0 0 0 p pmmfi L< , IEM-£#K ft^#Ji3«J: i^m^S^tL 

^tK^Tfc-ffite 5 0 0 p prnJ^TH-r^C: t^^f ^ JW'l4« < 6r-^Jf4 
[0 0 6 3 ] 

l^fe4fc«i# 4 U^o ^V^JEIi, #tlRife$*Lflr^j&«, 0. 2 

«F4 L^o 

tt, 0. 9-1. lAW4U>o 0. 9 5-1. O^iLV^o HtSfeftfti 

^«R^**fiRt»^4fcJiS^*^<7)Att^^«t-e*oT4>fl|fo*^ 0 
[0 0 6 4 ] 

dClT*. 02 7 1:, ^a^**JSW^ij^Tf^»LfcRf«S*ft!j^>-SISS:»fffi^LfciE 
IS HI 4r ia* T o IE W6L & «t t>* H H« * -fc / < V - 9 £ 4h L T VI ft 0 J® # K ^ El £ ft 7b W » 
4 1 mcj|Xjfo«|3;K.T^<S> 0 <£■ LT, jEflHRa^^liiEfll'J - K 5 !* tBS ft 

AI-Mn^S^IILf:^, lEfll 'J - KtiT ;u 5 - A , - K*i- y 

[0 0 6 5 3 

14. ft*a>fc&kftTV>*fI*<a££^*#;to»tT& J:<<^ ttx-tf* 

mmVi±%¥b LT, t^-X, PTC|?4W ! l^f)ii4, 4*:, £ 

M^te, »p**a*rtt4^ii';- vmk<Dy)W-%&;&mm-r&zkrf-e£z> 0 
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[0 0 6 6 ] 

So ni£*±.\J%>i\L&mt LTfiL i 2 C 0 3 , L i HCOj, Na^O,, N a HC 
0 3 , C aC0 3 ^J:O f M g C0 3 ^i:*^^ t'tf&lfbti&o * * v 7 \ UNlf-A 

mmm i ] 

[ 0 0 6 7 ] 

igm#J<?)iSlf*&3fcl OS«8Pte*3W<7>#U 7yfte^«; ■r , >«lli5m«aJ*S^L^:o 

JfrTM 0 0 : 5 0i!l^T'M-^L7 l c'b<7)$r«|g0M®^^«> EJiLfclfcBT 

, o-f- 1^ h txf;Mf^* h^faffiit 1 : 1 <Dm-frfeM^. Li 

PF e *l. S^JU/'J y Mu»#Lfcfc*>*ttfflLfco Lfc R Eg 1 8 

mm, U? 6 5 0 mmtJb o 7tr 0 
[0 0 6 8 ] 

iEffif&JfeSfc LTIi, L i [Li o.o> (N i 1/2 M n l/2 ) ,., r ] 0 2 

ffifll 1 - 1 ) i/tliL i [L i o.o3 (Ni,„Mni/,Coi/,),.„] 0 2 (^ffifll 1 - 2 

y - y y^frts x vmtettm *7F-rz/y-r)v*^-rz,z.t mm s ft* 0 

W<D T E M m £ «* El Vr h l± Bir& <7) X 0 y -f - > £ J: tfjBHH 5 - 1" S' 

[0 0 6 9 ] 

? &HJfciR<3fcie>fc, JE^vSMi: LTL iCoO: fcJB^TP.lftO^jSr-eRflSSiajfe 
*fls«Ljfc (Jfc«!W2) o 

ftfcMfcfrkf 1 0 0 0 T^tf>48fife£frofc8L 4 8BSIffl-PiSraFfi<Jfc£za 
S-e^^LT^^L i [L i o.o, (N i 1/2 Mn 1/2 ) 0.97] 0 2 (%jfcffl 1-3) 33 «t V s 
Li [Lio.03 (Nii/,Mni/,Co,/,) ,.„] 0 2 ($£tkM 1 - 4 ) 1 

[ 0 0 7 0 ] 
[Mi] 

1) m^Sffl 

OOmAWjEi'lt, if 4. 2 V^4*4-C3t*Lfc^ 10 0mA^£l 
■3ft-C2. 0 V H ^ S 1 1 Silt S ^ft 1 ^-ff o ^ o £<*)35ifem£8H>M *;Hfti3JgU « 
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lAtLfco 3SSlttt*«MI[* f 5 0 mAClL^ri: % Lfco JJcSti 3 0 0 mAOgl 

^4 U^LfcS^ft<7)ffiJi, Jt««l2<7>!S£*^L i CoO,*ffl^i^tft§iS: 
1 0 0 k Ltzk &<Ditmx-7jkLt:o 3teM(7)fl$tli2 5t:tifo^ 0 

[0 0 7 1 ] 

2 ) v- ym^t 

1 0 0 0 mA(OSlSSt2. 5 V t XtkW. Ltz^-M £S95e U (lOOOmAMT^ 
#ft) / (30 OmAM-C^ft) <oJfcj£ (%) £|ftBL"CV- h#14flt***fco L 

3) ^ 

[ 0 0 7 2 ] 
[«4] 











25T: 


«# 


1 - 1 


Li [Liu. o»<Ni i/zMni/z) o.st] 0 a 


10 7 


9 3 


8 1 


fej&ADXft • ft ft 


1 - 2 


L i [L i u. in (N i i/sMni/aCoi/s) o. sj] 0t 


1 1 1 


9 5 


8 0 




1-3 


Li [L i o. oa (N i j/iMni/x) o. Oa 


10 4 


8 8 


7 2 


ftft&L 


1-4 


Li [L i o. o:i (N i i/3Mni/3Coi/:«) ». st] 0? 


10 5 


8 9 


7 0 




Jttfcl 


Ni (OH) »+Mn00H 


9 2 


7 2 


5 2 




tb^E 2 


LiCoOj 


10 0 


8 5 


6 3 





[0 0 7 3 ] 

[^i&uaj 2 ] 

[0 0 7 4 ] 

> : i : i : 1 <D&mxmiuz-£?zmimzm^2,z. tx&mxz &z t 

^LT£ £<> S Li [Lio.oj (Ni 1/2 Mn W2 )o. 97 ] 0 2 -^ Li [Li 0 . 03 

(N ii/»Mni/»C Oi/j) 0.97] 0,KTJV5-^A* K-"^tfciEaifS*K«rffl^fc« 

mK^xt>mffiKi&mLx%fzo 

[0 0 7 5 ] 
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V A , ^hn>f->A, vJ^X^, >f .? h ij ry ^ £ J; r>V y 7- )V fcf ^ A <7)M £ 5 W. 

[0 0 7 6 ] 
1^5] 





ITT 






1-1 


Li [L io. os (N i i/«Mn 1/1)0.97] O2 




2 0 0 


1-2 


Li [L i u. os (N i i/sMn i/aCo 1/3) «. 97] 0* 




19 0 


2-1 


Li [L i 0. o;i (N i i/^Mn \n) «. 97] 0z j 


A 1 


2 15 


2 — 2 


f • ft • / VT * If \ T/^ 

Li LL 1 0.0.1 vN 1 1/2M1I1/2/0.97J Uz i 


C a 


2 0 7 


2-3 


Li [L i 0. 03 (Nit/zMn 1/2)0.97] Ox 


S t 


2 10 


2-4 


Li [Lio. 03 (Ni 1/2M1.1/2) o.97]02 


Z r 


2 1 2 


2-5 


Li [L i 0 . 03 (N i i/aMn 1/2)0. 9OO2 


Y 


2 10 


2-6 


Li [L io.oa (N i i/iMn 1/2) 0.97] Oz 


Y b 


2 0 8 


2-7 


Li [L i 0. »3 (N i i/sMn 1/3C01/3) 0. 97] O2 


A I 


2 0 5 


2-8 


L i [L i 0. us (Ni i/aMni/aC 0 1/3) 0. 97] (h 


C a 


2 0 0 


2-9 


L i [L i 0. o;i (N i j/aMn 1/3C0 1/3) 0. 97] 0? 


S t 


2 0 1 


2-10 


Li [L i 0. 03 (N i j/iMn 1/3C0 1/3) 0. 9-] O2 


Z r 


2 0 3 


2-11 


L i [L i 0. o» (N i i/aMni/jCoi/j) 0. 97] Oz 


Y 


2 0 2 


2-12 


Li [LUasCNi i/3Mni/aCoi/3) 0.97] 0z 


Y b 


2 0 1 




LiCoO, 




1 1 8 



[ 0 0 7 7 ] 

^5 frh, ^Tti<DW;^Kte^Xi>%8kM.fgTb % L i C o O 2 K itU L T±# LT £ 
t^to^& 0 Z(DZ.kte, iiXT<7) X n i;^i^>i:^-e^o L i C o 0 2 <DW;-&-li, ill 
3Eii:J:otL i C o O z <7)&?£mwm-r & o £<7>£i:-C. ilS^^^S^ t £ ^) 

<oo. o 5 - 2 om+%<vmmxut L^&gkrf&hti&o o. o 5 w.^-%5£m-?it3£fr 

[5fei&W 3 ] 
[0 0 7 8 ] 
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*&m<OL i [Lio.o 3 (N i i/jMni/,) ..„] 0 2 K- ^4 i t 1 

± Sit 75 J i§ hfrkbotio 

[0 0 7 9 ] 

**tt*fl-e»i, IEffira»M»3fc9 3M*aSfc«-u #«ajoR*»3fc3S*g|SJ:*S*#J 
<7)*°'; 7 yfttf-'J ryfflM 4 M&&*U&Ltz 0 ^OJ: 9 CLTftfeilfcftftOl^fi 

»Lfc« il05ei£*£> Li [Li 0 . 03 (N i 1/2 M n 1/2 ) „ . 97 ] O^fflv^i*©*? 

1 0 0 £ Lfca-frOJtspfc LTi6 Kj^Lfco ^ <> A LfcIE4ifi&$& 

[0 0 8 0 ] 

me] 
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i - i 


L i [L i D.03 (N i i/jMni/i) g. SJ ] 0 2 
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